The circular bacteriocin, carnocyclin A, forms anion-selective channels in lipid bilayers.
Bacterial resistance to conventional antibiotics is a major challenge in controlling infectious diseases and has necessitated the development of novel approaches in antimicrobial therapy. One such approach is the use of antimicrobial peptides, such as the bacterially produced bacteriocins. Carnocyclin A (CclA) is a 60-amino acid circular bacteriocin produced by Carnobacterium maltaromaticum UAL307 that exhibits potent activity against many Gram-positive bacteria. Lipid bilayer and single channel recording techniques were applied to study the molecular mechanisms by which CclA interacts with the lipid membrane and exerts its antimicrobial effects. Here we show that CclA can form ion channels with a conductance of 35 pS in 150 mM NaCl solution. This channel displays a linear current-voltage relationship, is anion-selective, and its activation is strongly voltage-dependent. The formation of ion channels by CclA is driven by the presence of a negative membrane potential and may result in dissipation of membrane potential. Carnocyclin A's unique functional activities as well as its circular structure make it a potential candidate for developing novel antimicrobial drugs.